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(54) LCD DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO 'BE SOLVED: To prevent occurrence of foggy irregular aftemmage ' '^"^ 
pHehomenon on ^a' display screen, paKicularly when a power source is off with a reflebtion- 
type LCD display device and the impairment of the luxurious feel of the LCD display device. 
SOLUTION: This* LICD display device is provided with a povyer source biDeration timing ' "'^ 
control section- 1 7,-which controls the power sources of the respective sections of the- LCD 
and video signal output at the prescribed timing. When the power source is off? a video j.-: 
changeovenswitch*8 is first changed over in a video-setting section 10 to* select a black' • - 
screen display signal 1 2, so that a black screen is displayed on the screen. Next, this black 
screen js held in. a hold circuit section 4 via a video fixed signal output section 15, and a ., > > 
gate power sourcejs. turned off in a gate power source control section. 21. A commpn.electrode is turned off .in a 
common electrode control section 22, after lapse of the prescribed time and further the source power source and 
the power source of the hold circuit are turned off by a source power source control section 20 after the 
prescribed time. When the power source is on, the output of the video signals fixed thus far by the hold circuit 
section 4 1s permitted upon lapse of the prescribed time, after the LCD power source is turned on and thereafter 
the output of the video signals is executed. • ' • ■• 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image setting section which usually sets up a video signal or a predetermined image 
display signal as a video signal for screen display in the LCD display which displays an image mainly by 
the reflected light, The gate power control section which controls the gate power source of the driver 
element of each pixel, and the common electrode control section which controls the common electrode 
of each pixel, It has the source power control section which controls the power source to said data-line 
drive circuit section, and the power-source actuation timing control section which controls the 
actuation stage, of said each part at the time of turning on and ofP of a power source. After said -powerr 
source actuation timing control section chooses an image display signal predetermined in the image 
setting section at the time of OFF of a power source, The LCD display characterized by having-^a means - 
to turn off gate voltage in the gate power control section, to turn off a common electrode in OFF and t 
the common power control section, and then to turn off the power source to the^dataHine drive circuit 
-section in the source- power control section. • - . - > • r f ; r,.. 

[Claim 2] It is the *LCD display according to claim 1 characterized by-setting up^at the time^after * • * 

carrying out predetermined time maintenance of said predetermined image display. when-^said . common 
electrode was turned off;* ' : . .^^-^ 

[Claim 3] It is the LCD display "according to claim 1 characterized ibyvsetting up ■ when the power .source-; 0.:^ 
to.said data-line drive circuit section Js turned off.'and commoniieleetrode voltagerwasrJost mostly.. ■ \ .f>. 
[Claim 4] Said power-source actuation timing control section is a LCD display according to claim* 1 
characterized by outputting a video signal to the data-line drive'circuit section after turning on said 
source power control section, the gate power control section, and a common electrode control section 
at the time of ON of a power source. . » • 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the LCD display for preventing turbulence of said 
screen in LCD of a reflective mold especially about the LCD display which is generated in case the light 
is put out. the time of a change-over of the screen of a LCD display, and and which enabled it to 
prevent turbulence of a screen. 
[0002] 

[Description of the Prior Art] Instead of the Braun tube used as an information display of current 
various kinds, an advantageous liquid crystal display (it is called "LCD" for short below Liquid Crystal 
Display:.) is widely used in respect of an installation tooth space or power consumption. The fluoroscopy 
mold LCD with a back light and the reflective mold LCD using the reflected lights, such as the natural 
light and a tonneau light, exist in the direct viewing type LCD which, various things exist in such LCD. 
and the projection mold which looks at the direct viewing type LCD which looks at the display itself 
directly seen from the field of the structure, and the image projected on the screen exists, among those 
is used widely. In addition, since it cannot conclude that the reflective mold LCD does not have light in a 
perimeter, a back light is also prepared and what used the back light if needed exists. 
[0003] Since liquid crystal material does not emit light spontaneously, namely, said fluoroscopy mold: 
Prepare a back light in the. rear face of an array substrate, and irradiate light, and passing the. array- : : 
■ substrate and liquid crystal cell in which the light confined liquid crystal material, can twist with liquid 
• crystal and an operation is received. Seeing the image acquired through the polarizing plate; to it. a : :- ' 
'.reflective mold makes an array substrate and a liquid crystal cell substrate reflect the natural lights 
> -currently irradiated by the front face of a liquid crystal cell substrate, and looks at an image. [0004]. - l , ^ 
Moreover, LCD has the passive matrix LCD as a simple matrix method only using a passive element. and / 
. . the active-matrix'LCD which performs^drivercontrol to the interior represented-with the -TFT mold^ LGD^'^ -^' ^- 
by active components, such as a thin film transistor and diode, without using an active relement, using : , c ' 
the pneumatic liquid crystal material of yarn-like (Nematic) liquidicrystal*which is represented. with LCD. 
; such as..XN^mold,:a^ STN. mold, and a DSTN- mold.jThe^demand which dispraysithe.good color:pieture bfo ' : x ?r:c* 
* ' - responsibility oni a: minute^screen becomes strong to large screens;: suchiasvtheIdisplay.iScreen^7oflaT^ ir 'r»V'.j .v.:*^.: 
personal computer, and TV display screen, and many active-matrix LCDs: are ^adopted .in recent years.^ > r ' v 
[0005] If the typical TFT mold LCD is explained to an example, the thin film transistor (it isrcalled "TFT" • - if .rc 
for short below Thin Film Transistor.) as an active element is connected at the intersection of the pixel 
electrode X of a column, and the pixel electrode Y of a row. the- are recording capacitor by which a data . 
signal is not illustrated in another side is connected to one of TFT of these, and such an active-matrix 
LCD has the structure where the pixel by liquid crystal material goes into the are recording capacitor 
and juxtaposition, as shown in drawing 5 . Moreover, the pixel electrode Y of a row connects with a gate 
electrode, an address signal is supplied from the exterior, and said data signal is sent to a pixel through 
TFT according to this address signal. 

[0006] Active-matrix LCDs, such as the TFT mold LCD which consists of the above principles, are 
driven and controlled by the drive circuit as shown in drawing 6 . This drive circuit drives the liquid 
crystal panel 31 which divides roughly, consists of data-line drive circuit section 37 grade as the signal- 
control circuit section 32, the power circuit section 34, the gradation potential circuit section 33. the 
counterelectrode mechanical component 35, the address-line drive circuit section 36 as a gate driver, 
and a source driver, and makes structure as shown in said drawing 5 by that cause, and forms the liquid 
crystal modules 30 including these control circuits. 
[0007] 

[Problem(s) to be Solved by the Invention] In such a drive circuit, if a power source, clock signals phil 
and phi2, a synchronizing signal, and a data signal are supplied from the exterior, the signal-control 
circuit section 32 will supply a data signal, a control signal, and a clock signal phi 1 to the data-line drive 
circuit section 37 as a source driver, and will supply a control signal and a clock signal phi 2 to the 
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address-line drive circuit section 36 as a gate driver. The power circuit section 34 adjusts the power 
source supplied from the outside, and supplies required supply voltage to the driver IC of the data-line 
drive circuit section 37 at each again at the driver IC of the address-line drive circuit section 36. The 
gradation potential circuit section 33 supplies the gradation electrical potential difference used for 
output voltage generating of a data driver to the data-line drive circuit section 37. Moreover, the 
counterelectrode drive circuit section 35 supplies a common electrical potential difference to the 
common electrode which counters a pixel electrode. 

[0008] TFT is made to turn on and off for every line with the gate voltage from the address-line drive 
circuit section 36 in the TFT mold LCD. The output voltage from the data-line drive circuit section 37 
goes into the source electrode 45 of TFT44 turned on from the data line 43, and the inside of the "on" 
period lets the drain electrode 46 pass. A seal of approval is carried out to the are recording capacitor 
51 for holding the electrical potential difference which was connected to the pixel electrode which 
expresses with the capacitor 50 of the pixel part shown as an equal circuit in- drawing, and this pixel 
electrode, and was supplied to juxtaposition at them, and an image is displayed. At this time, the 
difference of the potential of a pixel electrode and the potential of a counterelectrode serves as a seal- 
of-approval electrical potential difference of a liquid crystal layer, and the liquid crystal image display of 
proper gradation is made with this seal-of^approval electrical potential difference. . . s . 

[0009] Then, even after, the gate of TFT goes: out,= image display is.maintained as »it is-with the electrical 
potential difference stored in this are recording capacitor 51. And discharging the charge of a pixel, and 
the charge* of an are recording capacitor by supplying gate voltage: to this TFT again for the: image 
display of the following.frame, and the gate's turning on, and supplying'the'^point: and:reverse voltage to a 
pixel and an are recording/capacitor, the predetermined reverse voltage for displaying . the image'of . 
predetermined gradation- continuously is stored in the are recording capacitor 51, and image- display of 
the following frame* is^performed. The image- predetermined on the^whole display is' displayed^by: - 
repeating such actuation: -In addition, although this. are recordingicapacitor 5:1 --shows ithe example, linked 
to Cs line .42 with thei another common electrode . 41 in -the illustratibnitexampleuit mayobe .connected :to . 
the^ corrimon: electro'de;;4 li, without *using. the Gsd'me Al. - r ma cam a\orii e.i -:Ctrj:? * 1 14 t.- sx mi . 
[OpiO]-In.the^LCD^display:which performs :the above ac yvhifeiturnin&offrtheipowerttsource^line..;:* 
supplied to the power circuit section. 34 as a result of dropping all power-source lines rwhen? ending this 
liquid crystal display from the condition of performing the usual liquid crystal display, a data signal line is 
also turned off in coincidence. Since TFT will also be in an OFF state at this time, the are recording 
capacitor 51 in which the charge is stored so that a predetermined electrical; potential difference may 
always be maintained in order to maintain the image in each pixel tends to maintain the condition of 
having held the charge as it was. However, in order to discharge gradually from leakage parts, such as 
internal resistance of TFT44, corresponding to properties influenced of the interior of a circuit of a 
component, and the exterior, such as the discharge property of each component, the indefinite 
turbulence of liquid crystal is produced in each pixel part of the whole screen. Since an image is in sight 
through this liquid crystal especially in LCD of a reflective mold for a while at this time after turning off 
a power source by turbulence of liquid crystal, the irregular after-image phenomenon carried out mistily 
appears. 

[001 1] A back light is prepared in the rear face of an array substrate, light is irradiated, in the back light 
mold LCD widely used from the former about this point, as mentioned above, since it is what looks at 
the image acquired by passing a liquid crystal cell, if LCD is turned off, a back light will also go out to 
coincidence, and since the light which passes along liquid crystal is almost lost, the irregular after-image 
phenomenon based on the above phenomena produced in liquid crystal is not seen. 
[001 2] In addition, in the back light mold LCD, since the condition that usual is carrying out image 
display processing with liquid crystal by erasing a back light can hardly be seen when performing image 
mute which erases the image temporarily in graphic display, it is not necessary to turn off a power 
source. Therefore, image mute in the back light mold LCD was performed by erasing a back light. 



[0013] The reflective mold LCD which researches and developments progress to it in recent years, and 
is being used widely Since an array substrate and a liquid crystal cell substrate are made to reflect the 
natural light which hits the front face of a liquid crystal cell substrate and an image is seen, the 
phenomenon [ liquid crystal / which is produced when the above power sources are shut off ] of 
turbulence It is checked by looking by the reflected light as an irregular after-image phenomenon, and a 
display and the high-class feeling of a device which carries the display are spoiled, and a user is made to 
sense sense of incongruity. 

[0014] Moreover, since it does not have a back light like the back light mold LCD in case image mute is 
performed in the reflective mold LCD, if image mute cannot especially be performed by said technique, 
therefore the cure according to rank is not taken, it is necessary to turn off the power only by erasing 
an image temporarily, and the above irregular after-image phenomena will be seen for whenever [ the / 
every ]. 

[0015] In addition, in the reflective mold LCD, when a video signal and a black screen-display signal are 
usually formed in-a video-signal input network possible [ a switch ] and an image mute signal enters so 
that it is not necessary to turn off the power for whenever [ at the time of image mute / every ], it may 
switch to a black screen-display signal side, and a black screen may be displayed on a LCD display, and 
the means shown as the image was erased may be adopted. . - a . - 

[00t6] As mentioned. above, .this invention. sets it. as the.main purpose to; offer. the;LCDvdisplay^it was 
made not to produce an after-image phenomenon irregular on the-screen of LCD,, when the power * 
source of the' reflective' mold LGD:is disconnected. : . ; o r jt:. -v. ^,r* ^' 'i «.? j -.z -r : 

[0017] • - \ : ^ ... - ; v..-:^ ;v t . ^ - , . - - . 

[Means for Solving: the. Problem] Inrthe LCD- display which displaysTan Jmage mainly by theireflectedJight 
*in order that this invention may solve the above-mentioned technicahproblem vThevimage setting section 
which^usually sets up'^a* video-^signal or^a- predetermined image displayrsignah as'a video -signal for^^screen:' 
display, The gate power control section^which controls' the gate. power source^ of the. driver element-of ; 
each pixel, and the (common/electrode control* section which controls theiComjTion electroder.cbf .eachtt .r:_ 
pixel,-It has the source power^^ control sectionr^which controls theipowerJ source to^ said data-Jinei:drives^:-c 
circuit section, and: the.ipower^so'uircei^actuation timing control section iwhichtControlsithe-Taetuationy^^sr^rr 
stage of said'each part at the time of •turning'on.:and off of a power source. Aften said power-sourcev^ 
actuation timing control section chooses an image display signal predetermined inrthe image setting- •/ r 
section at the time of OFF of a power source, It considers as the LCD display characterized by having a 
means to turn off gate voltage in the gate power control section, to turn off a conrimon electrode in OFF 
and the common power control section, and then to turn off the power source^to the data-line drive 
circuit section in the source power control section. 

[0018] Moreover, when said common electrode is turned off, it considers as the LCD display 
characterized by setting up at the time after carrying out predetermined time maintenance of said 
predetermined image display. . - 

[0019] Moreover, when the power source to said data-line drive circuit section is turned off. it considers 
as the LCD display characterized by setting up when common electrode voltage was lost mostly. 
[0020] Moreover, after said power-source actuation timing control section turns on said source power 
control section, the gate power control section, and a common electrode control section at the time of 
ON of a power source, it is taken as the LCD display characterized by outputting a video signal to the 
data-line drive circuit section. 
[0021] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained along with a 
drawing. Drawing 1 is the functional book Fig. of this invention, and is shown focusing on the functional 
division which made the subject especially on-off system ** of a power source. Liquid crystal module 1 
part in this drawing is equipped with the hold-circuit section 4 which can hold the signal from the shift 
register section 3 in the interior of the data-line drive circuit section 2 as a source driver in the liquid 



crystal module part of the LCD indicating equipment of this invention which shows the almost same 
configuration as the conventional thing shown in said drawing 6 to drawing 1 although the nothing and 
same function is made. In addition, although this LCD indicating equipment is a reflective mold, you may 
have a back light 5 as the two-dot chain line in drawing shows if needed. 

[0022] The signal-control circuit section 6 is connected to the data-line drive circuit section 2, and it 
usually goes into the image change-over switch 8 as a video signal 7 from the outside in this signal- 
control circuit section 6 at the time of the usual LCD display. By being switched so that the image 
setting section 10 may usually illustrate, this image change-over switch 8 usually outputs a video signal 
7 to the shift register section 3 of the data-line drive circuit section 2 like said conventional thing from 
the video-signal output section 11. 

[0023] The image change-over-switch switch 8 can switch an image input now to said usual video signal 
7 and the black screen-display signal 1 2. If the image mute signal by actuation of a mute switch etc. is 
detected by the image mute signal detecting element 13 in case image mute which erases the screen, of 
this LCD display temporarily is performed The image change-over switch 8 in the image setting, section 
10 is switched through the image* mute processing section 14, and an input signal is usually switched to - 
the black screen-display signal 1 2 from a video signal 7. Consequently, the black screen-display signal 
12 is inputted into the shift register section 3 of the video-signal output section 1 1 to the data-line 
drive-circuit section 2/.and:a screen makes the icondition of having-beenoerased temporarily^ byr:making.a - • 
black display perform to all pixels.. * * • ? - » • rf< ;i . - - ^ vri :uv. : : 

[0024] When the image fixed signal output part 15 is further established in-the signal-control circuit ; * ■ : • : 
section 6 and the signal at the time of power-source OFF inputs^ especially. from the video-signal • ^ : : . ■ • i 
control section 24 in the. power-source: actuation ttiming controLsection?17rmentioned later, a -.signaHs • -v.. c 
outputted to the hold-circuit section'4 in the dataHine drive circuit section 2 to predetermined .timing. . . ^^ . 
Moreover; the output :of'a^ control signahis enabled; each function -part and-timing atTthe time- of ttunning 
on and off of a power 'source, are. doubled,'^ and it enables. it to petrform- authorization. of. theroutput:of. an - ' 
image.-^-prohibition; etcv imthe video^signahoutputi^section 11 from- the video-signal controhseGtibnr24.4rx::i' omAji 
[0025]* Moreover; ?in the example lofeillustrationpwhema signal is idUtp'Mttedi also^tOAthe^imagensettingv x:^z^:ri.^n.' 
'sectionriO-and the"signal'ati;the>timerof;power?cSourceiOFF firsba lijav: ..tjtcv r/rrc 

-processing, this power-source actuation timing control section 1.7oswitches the image change-oven: :->■ . v .-- '-^ 
switch 8 to the black screen-display signahl 2 side like said image mute processing, and outputsra black " . t 
screen-display signal from the video-signal output section 1 1. In addition, instead of outputting;a. signal . 
to the image setting section 10 as: mentioned above, the power-source actuation timing controlrsection : 
17 is outputted to the image mute processing section 14, and you may make it output a black screen- 
display signal from the video-signal output section 1 1 by performing processing as image mute. . 
[0026] To explain the actuation in full detail behind, from the LCD power control section 25 of the 
power-source actuation timing control section 17, an actuation timing signal is outputted to the source 
power control section 20. and current supply to the data-line drive circuit section 2 is controlled. * 
Moreover, it outputs to the gate power control section 21, and current supply control of the address- 
line drive circuit section 9, i.e.. supply and cutoff of a gate voltage line, is performed to predetermined 
timing. Furthermore, it outputs also to the common electrode control section 22, and turning on and off 
of a power source is controlled by predetermined timing also to the part which controls the electrical 
potential difference which counters control of a common electrode line, i.e., the signal level of a pixel. 
[0027] In addition, although each above control section etc. is controllable by the control circuit installed 
separately to this LCD display, it can also attach a control circuit to the interior of a LCD display. 
Moreover, when this LCD indicating equipment is equipped also with the back light 5, it has the back 
light drive control section 23, and it sets up so that that drive may be controlled also by the signal from 
said power-source turning-on-and-off control section 1 7. Moreover, when the back light is prepared in 
this way, also in the time of said image mute, the signal of the image mute processing section 14 
performs control of putting out lights of a back light, and lighting in the back light drive control section 
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23. 

[0028] A series of actuation is respectively performed again by the actuation flow shown in drawing 3 at 
the time of power-source OFF by the actuation flow as which the LCD display which consists of the 
above functional block indicates in drawing 2 at the time of the power-source ON. It states referring to 
the actuation stage explanatory view showing the functional block diagram showing these actuation in 
said drawing 1 , and the timing to which each function part which shows drawing 4 operates. 
[0029] At the time of power-source ON. it is processed by the actuation flow shown in drawing 2 . and 
sequential actuation is carried out to the timing shown in drawing 4 (a). That is, the power-source 
turning-on-and-off signal detection section 16 of drawing 1 detects the output signal from the electric 
power switch which a user operates (step SI), and performs ON control of a LCD power source in the 
LCD power control section 25 in the power-source actuation timing control section 1 7 based on the 
detecting signal (step S2). At this time, a power-source ON signal is outputted to the source power 
control section 20 linked to the LCD power control section, the gate power control section 21. and the 
common electrode control section 22, and ON processing of a power source is performed in each part. 
Consequently, each part in the liquid crystal module 1 will be in the condition which can be actuation 
started. This condition is shown in drawing of the actuation timing. at the time of power-source ON of 
drawing 4 (a) in the condition of having started by t1 the time of a LCD power source being the 1st. . 
[0030] then — or the actuation situation in the Jmage fixed signahoutput part* 1 5 is - checkedv when it has r.. 
not meant having maintained the image fixed operating state in the last actuation with as, a signal is 
outputted to the image fixed signal output part 1 5; and immobilization of a video signal is made to direct ■ *• 
to the hold-circuit section 4 in actuation of said step 2, simultaneously. the videorsignal control section 
;24. in the power-source actuation timing control section 17 (step:S3)»It prevents?.that an unstable n : 
screen is displayed on* a display by supplying various signals to a pixelat the time of an= actuation 
rxunstable state until nt^forbids outputting a-video signal-for it to~arpixel-and-a'^bGD."power-:source- startsvIm': ^ 
. addition, in said. image fixed signal output part 15, .when image fixed actuation, is performedvat the time of '3, >- 
I the'lasti actuation and the conditionjas it is is being maintained, dt-ds*?good'6nl^^^^ making^this condition c '-v 
.continue.^ : It;;- «t*;.t.L:: .tiio-it^'Vv 'i^: .^^i^/ 'v^^ .... ■:ii:cn:::titiJ^ •> . ' .c • . i-,: : " :i ' " •'.^i - : : 

. fOOOSili Subsequently;: it waitS' for; predetermined T1^ passage of tjmeP.v\^hicK:<standupi5;JSUcb a' liquid :.^.*^^T,tivi : 
crystal pixel in the Jiquid crystal module :1.*ta kef (step S4). After this 'T1 ^passies.' the hold signal which ; * : - 
was being outputted to the hold-circuit sectiomA as- mentioned above in the image fixed signal output ,'Mr.r i'> 
part 15 is canceled, and the output of the video signal from the data-line drive circuit section 2 is 
permitted (step S5). This condition is shown* in drawing 4 (a) in the -condition that. imageifixed discharge ♦ - r: 
is performed to t2 at the 2nd time after Ttl tol progress at said 1st time. 

[0032] Thus, after immobilization of a video signal is canceled in the hold-circuit section A, the video- 
signal control section 24 outputs a control signal to the video-signal output section 1 1, and enables the 
output of a video signal at the shift register section 3 of the data-line drive circuit section 2 (step S6). 
At the time of this power-source ON. the image change-over switch 8 is the normal state shown in • 
drawing 1 , and thereby, the usual video signal 7 from the outside is outputted to the shift register 
section 3, outputs a video signal to each pixel of the liquid crystal module which a power source is 
turned on previously and is in the signal input standby condition, and performs the usual graphic display 
(step S7). 

[0033] The condition of the drawing 4 (a) smell lever is t3 at the 3rd time after the predetermined time 
T 2-hour progress from t2 at the 2nd time, and is shown in the condition that video-signal authorization 
is performed. In addition, authorization of this video signal is good always, if it becomes after the hold to 
said hold-circuit section 4 is canceled, and it can also be carried out to coincidence. When this LCD 
indicating equipment is equipped also with the back light 5, an actuation start signal is outputted to 
authorization and coincidence of said video signal from the power-source actuation timing control 
section 1 7 to the back light drive control section 23, and a back light is made to turn on to the timing 
shown in drawing 4 (a). 
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[0034] On the other hand, at the time of OFF of a power source, sequential actuation is carried out to 
the timing shown in drawing 4 (b) by the actuation flow shown in drawing 3 . Namely, the power-source 
turning-on-and-off detecting element 16 detects the power-source off signal from the electric power 
switch which a user operates (step S11). Based on the detecting signal, by the video-signal control 
section 24 in the power-source actuation timing control section 17 The change-over active signal of the 
image change-over switch 8 is outputted to the image setting section 10, from a video signal 7, an input 
video signal is switched to the black screen-'display signal 12, and a black screen-display signal is 
usually outputted to the video-signal output section 11 (step SI 2). Consequently, from the video-signal 
output section 1 1 . the signal which displays a black screen to the shift register section 3 of the data- 
line drive circuit section 2 is outputted like the time of image mute, all the pixels of a display perform a 
black display, and the condition that the image disappeared to the user is made. 

[0035] In drawing 4 (b), this condition is shown, where a video signal is usually cut into t4 at the 4th time, 
and the black screen-display signal is outputted at this time. In addition, in the LCD display which is not 
especially equipped with the black screen-display function for image mute, for the video-signal output at 
the time of this power-source OFF, the output section of the black screen-display signal 12 will be 
prepared, and said display will be performed. 

[0036] Then, after it detects whether predetermined time T3 from which all the pixels of the liquid 
crystal module 1 .will be in a black screen-display.condition passed;Xstep^S13) and.a full screen is \n a v.; 
black screen-display.condition, an image hold signal is outputted to the image fixed* signal output part 15 ' 
from.the video-signal control section 24. Thereby, the image fixed signal output part' 15 directs the hold 
of the signal for black screens-which is indicating by current to the- hold-circuit sieetion 4, and the hold- 
circuit section 4 holds -the condition; henceforth (step SI 4). In drawing 4: :.(b),. in t5;;an'image hold is made^^ 
at the 5th time^after predetermined time T3 progress from t4 at theL4thftime,-and this condition is • ^ ♦ 
shown- as- a condition 'that^the output of'the video* signal over eachpixehis no- longer performed from- the'" 
data-line drive circuit section 2/. - . r v. ^^^c^- viTL ; ^ : • n 

[0Q3:7{| :In the powei^sourcevactuation timing control section 1 7,v&"'gatieioffrsignalvis oiitputtedtto:/^^ rr^ ^.r 
coincidence from the-LCD power control section 25 at the gateLpoweKvcontrobsectioh.2.1fatc.this time,:^^*,^^ 
and the: power: source^ of >the.address.-line . drive circuit section 9- as a'rgatevdriver/isAtumedtofEiinitheigate 
power control section'21'(step':S15). By it,:the gate voltage of TEJiF-^as a driver-element of each^pixel is * 
lost, TFT becomes/offr^and where the are recording electrical potential difference forblack^screen* 
display of the are recording capacitor Cs is able to be applied, actuation stops each pixel. 
[0038] Thus; when it distinguishes whether predetermined time Tifour passed (step S.I 6) and T four . 
passes after making a black screen display perform to all pixels,. the LCD power control section 25 
outputs an ofF signal to the common electrode control section 22; and turns off the common electrode 
which supplied the electrical potential difference which counters the video-signal feed zone of each 
pixel (step SI 7). this condition — drawing 4 (b) — setting — said 5th time — t5 from — it is shown as 
a condition which turns off the common electrode in t6 at the 6th time after predetermined time T-four 
progress. Thus, it becomes possible by turning off a common electrode after a gate power source to 
maintain the black screen-display condition currently held in the hold-circuit section 4. 
[0039] The charge accumulated in the pixel after gate voltage was turned off in t5 at said 5th time 
discharges gradually with the time constant decided by the resistance R1 of liquid crystal, and the off 
resistance R2 of the sum total capacity C3 and TFT of the capacity CI and storage capacitance 02 
which liquid crystal has. and even after a common electrode is turned off as mentioned above, it 
continues discharge according to the circuit property. The condition of this voltage drop is shown in 
drawing 4 (b) as a pixel and a part-by-volume electrical potential difference V, and an electrical 
potential difference descends gradually from the pixel electrical potential difference Va of the first black 
screen display. Thus, at the time of the predetermined time T-four progress after gate voltage OFF, the 
pixel electrical potential difference is descending enough, even if it turns off the common electrode 
which has applied the opposite electrical potential difference to the pixel at this time, giving a big 
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electrical-potential-difference change like before to a pixel is lost, it is stabilized and a black screen- 
display condition can be maintained. 

[0040] It distinguishes whether predetermined time T5 passed further after [ of the above-mentioned 
common electrode ] off (step SI 8), when T5 passes, the LCD power control section 25 outputs an off 
signal to the source power control section 20, and the source power control section 20 turns off the 
power source for actuation over the data-line drive circuit section 2 (step S19X This predetermined 
time T5 is set up when the pixel electrical potential difference in t7 fully descends the 7th time of t5 to 
T-four+T5 carrying out sum total time amount progress the time of being the 5th which gate voltage 
turns off. That is, the electrical potential difference of the pixel in t7 is descending below on the 
electrical potential difference Vb which an electrical potential difference cannot descend with the above 
discharge properties from Va which is performing a black screen display, and can hardly express an 
image as the electrical potential difference at that time, therefore does not affect the display screen in 
a sudden electrical-potential-difference change this 7th time of carrying out sum total time amount 
progress. Thus, off actuation of a power source is ended (step S20). 

[0041] In addition, in the above-mentioned example, after turning off a gate power source, the example 
which made the common power, source turn off was shown, but whether it turns off a gate power source 
after making a common power source turn off conversely, or it makes coincidence turn both off, the -. . 
same effectiveness , can be done::so.: Moreover, in the above-mentioned examplev-when a powerrsource .\ 

-OFF signal was detected, the example - using a black screen display for. performing .image mute was : 
shown, but a means to display another predetermined image in addition to it can^be established, and- it ■ 
can also constitute so: that the predetermined image *may be maintained., .^^ l „i ; i ..tjn 'r ' • 
[0042] In the equipment of this -invention which 'equipped the LCD »display: with:the .above power-source * 
actuation timing.control. sections 17,-although*various actuation of turning: on. and*offrof the above power 
'sourcesxan be*made^to-perform^t is* possible by being the sequencerof ^arbitration^and* operating'said-^;^" 
image seIector,:the video-signal output section 11, the image fixedi signal.:output'part:15,'the source 

vpower 'control section. 20, ^theGgaterpowen control section 21 , andccommon -electrode:cdritrolrsection>22 / 
grade attthe timerotarbitration«Lto:'alsocmake'itscontrol by further various: 'modesj -aT::^'::::^:::,OTx tr:^. <ii^_r:. 

:r[0043] I :? a :?';i3».rriV5i;^:i^u::yVt:j:i:^ . /^^nvili-: ; . ; :v . ? .-jr. •\'^\'v. 

[Effect of the Invention]^Since-this'invention-was constituted as.mentioried'above;:when.the power 
source of the reflective mold LCD which 'displays an image mainly by. the reflectedHight is:disconnected; 
it can prevent certainly producing an irregular after-image phenomenon on the'screen of LCD. 
[0044].Moreover; in other embodiments, since it set up at the time after carrying out predetermined . 
time maintenance of.said predetermined image display when said common electrode was turned off, 
predetermined image display is certainly maintainable in gate voltage OFF. 

[0045] Moreover, in other embodiments, since it set up when the power source to said data-line drive 
circuit section was turned off, and common electrode voltage was lost mostly, when the power source of 
the data-line drive circuit section is turned off. even if common electrode voltage is fully falling and 
turns off the power source of a data-line drive circuit, it can prevent producing the irregular after-image 
phenomenon of an image more certainly. 

[0046] Moreover, in other embodiments, since said power-source actuation timing control section was 
equipped with a means to output a video signal to the data-line drive circuit section after it turned on 
said source power control section, the gate power control section, and a common electrode control 
section at the time of ON of a power source, it can operate each function part to suitable timing at the 
time of ON in addition to the control at the time of OFF of said power source. Since a video signal is 
outputted to the data-line drive circuit section after turning on said source power control section, the 
gate power control section, and a common electrode control section especially, the unstable graphic 
display at the time of initial graphic display can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of the example of this invention. 

[Drawing 2] It is an actuation flow Fig. at the time of power-source ON of the example of this invention. 
[Drawing 3] It is an actuation flow Fig. at the time of this power-source OFF. 

[Drawing 4] It is an actuation timing chart at the time of power-source turning on and off of the example 
of this invention, and (b) is [ are (a) at the power-source ON time, and ] an actuation timing chart at the 
'time of power-source- OFF..- ' . - , - .--r.-^x: : 

[Drawing 5] The'enlarged: drawing of -the pixel: paf?t of:the LCD display. which appliesi^this. invention vis. i 
shown, (a) is the perspectivesview showing the: structure, and (b) is* the perspective^view:showing vt. 

' circuitry:* *• ... --i'-. ?: r ■-^^s^ n'-rz y' ^'-r^i^'^^^ '\ • . • .-^e:-:^ '' i-i::*' 

' [Drawing 6] It is the functional: block diagram of:*the conventionakLGD' indicating equipment, r:: *. ^ . 

^[Description of Notations] ' ':r *:r:v:rj'H':v'r :^--;H''^oarr:^r 

H Liquid CrystakModule * •^<.-?r ^ • r^: , 

T-2*'Data^Line Drive^^eircuit'Section T — :'^^ rT-^T>T ;Tr=-^'^; - 

*3 Shift Register Sections --.^c;:t .r: ^r^^^^^^ : : r 

:^ i42 H ol d-Q i r c u i t .Secti o ni: n ' ^^i: C/ti« o^^^^^^ 

".:6*Signal-Control?Gircuit. Section"?'. u.:in.?^;\v::oni:'..x c :^ a : * t 
ir8;Video-Signal Ghange-over Switch : : i r.-wi 

^-QiAddress^Line Drive GircuitrSection r. ^ v^^.'ft .•'' * 
^0 Image Setting Section' ^ ; rrrl'^.^^u^'^^ * -i-'^^r^.-. ' 

12 Black Screen-Display Signal. 
: .14 Image Mute Processing Sections x:.. : : ■ / : . 

15 Image Fixed Signal Output Part 

1 7 Power-Source Actuation Timing Gontrol Section 

20 Source Power Gontrol Section - , * 

21 Gate Power Gontrol Section 
•'22 Gommon Electrode Gontrol Section ^ - . 
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g&gi54«i^i^^«^^^^«}#-r^ (xx-yysi4) . 

40 ;i<D4^li(i04 (b) IriJliT. ^4 (0B#.$. t 4*ie>BFf 
^^raT 3 5 ®B#.^ t 5 Jli3t»Tift®*-;i' 

\^f}iu^n. y'--s'mmW]m^^2f}^ib^mmiz-M-r^ 

[0 0 3 7] «iif^»l^'f = >i/iW«Wa5l 7T-«, C© 

^#l^^^c:LCD«^|g^^a|gB2 sA^ib^'-hmmum^ 

2 Hz^'-hyirymnt:ti!,tiV, y- h«ig^ffliHe2 i 

mm^:tyri> (xt^-^t^s 1 5) . ^-ntciox, & 

50 ■^©SK)^^tUT©TFT(Dy-h«JE**^<;5: 
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0. TFTit^ytu-DX. ^mmitmm=iyy'>-*)-c 
[0 0 3 8] :icD ^o\zLT±mm\ziotVTmmmm^ 

iXy'yZfS 1 6) . T 4f)mmLfzt^},Zii. LCD 

\,^rz^m9.m^:tyt^ (XT^-yT's i ?) , :i(D^m 
«04 (b) ,ici5t=.T. miie^ 5 t 5 

■ i^pjmtU^, . , . 

[0 0 3 9] mm'm s comiu. t s izisi^^X'^'- hmi^ti^ 
:ty^nrzmt, mmizwm-^ntznmt. m^(o&tn 
R 1 ?Ka*^*-r«§«c 1 Rzfwm^mc 2 <D.^m 

^mC3t, TFT©:t7S*T;R 2 tT^S^B^^IST 

m\tm4 cb) tcasK, ^sgB^iEvtuxa^LT*- 

■ '4 mmmizitmmm&Mii'^mi^. UTsfe 0,;. .:i©^.^.re.s 

[0 0 4 0] ±t2*a«ffiO:t7«, $^(c:^5£ISfraT 
5*^«jMbfc*^SA^^fiJ!5iJL (XT-y^S 1 8) . T5 
tbfc,h#lrHLCD«2li$iJt9gB2 5«V-X«ilg 
pgS2 0{C:t7{i^<£ai:^jU, V-X«SIS^PSP2 0 

*^:t7-r-&^5CDR#,^ t 5A^^T 4 + T 5(D-^g\m^m 

fflJC^S^^A ^ C <!: l^ftJI V b RTfCiSI^T t T 
•;/:/S 2 0) , 

[0 0 4 1 ] ua. ±w,nmmizioi^x{t. y-hmm. 
i^yLrzmz^mmm^^y^'^tzm^^Lrzf)^. m 
\z^mmM^^y^ii:tzmz^'-hmm^^yLxh. 
^rzm^=s:mmtz^y^itx^miSk<omM'S:m-t?> z. t 



(6) 

JO 

^^mi^Tzt^. ^^m^:i-h^notzib<Dm 

^mm-r^m^^vrzt)K tnnKn-iz. mom^comm 
izi^^r^zthx^^o 

[0 0 4 2] LCDm^&m\z±m<D^otj.mM^Wi^ 
-i = y^^m^ 1 7 ^iiAfc*^?^©^«ici3t,iTtt, 

10 ac 2 0 , Ynm.mn^ 2 1 , ^amssijffligB 2 2 # 

[0 0 4 3] 

UTSWTttc: cfc D l!*«SS-^^-r-5Si*^L CD©« 

M^«wf b}t t # ir , LCD (Dmm±.\zy^m.mtx.^mm. 
[0 0 4 4] sfc, ^(Dmmmmz^\^^x\i.. wie^a 

[0 0 4 5] S;^, teoili!i««lt:*5iixav • BtflBr- 

■V y^.:.^'t,^i,z},tp<mm.m.m.m^^^ 

. . . ©^«IiJ/i3a»a«i^^i;s C t J; l9tt*lCl»Jl:-r-5 

:i<h*>'T^^o ... , . . . 

[0 0 4 6] sfc. fa«iis6M#{c*3i^T«, mmmm 

vtz^. ^-'^Mmm^m\z^^m^^\i}>tft^^^ 
^m^tz(r>x. m'imM(D^yn<Dum&.9\-\z. :t>m 
iz^\^^xh^m^m^m^fs.^-( s. >ifxf^m-^^?> ^ 
mz. mK,'j-y.mm^m^t^'-bmm 
mm^t^mnmwm®t^^>Lrz'^\zy'-^ mmm 
^^mzfik^mn^mti-r^<D-v. mmvik^^^m<o^ 

40 mi] ^mm(ommm(Dmmz^ ay i;mx-h^o 
m2] ^mm<Dmmm<Dmm^>^<Di^wsyu-m-^ 

ims] mM'M^yt^(DiiFW}ya-mx'$>^, 

[0 4] ^^m(D^mm(Dmm^> • ^t^n^rof^id^'-r 

3.>ifmx-$>K>. (a) «miIS:t>l^©, (b) it 

mM-^ym<D^m9^ 5 >i^sT-fe^, 

[05] *!«^^®ffl-r^LCDS^SgWH*gi5^i-<D 
i£;*;0^&*b, (a) (i-e-O^jg^^-T^SST-feO, 
(b) «|5|K«I^S:3^-r^«0T*S. 
so [0 6] «¥3fe<DLCD^^gS©«Stg:/D .yi7 0T'* 
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2 y'-^mmmm^^ 

3 ->7 hl/vT.iS'gS 

4 *-;i/HlE]SSei5 
6 M#ffeiJWlH]8SSI5 

8 '^mm^^m:^-i 

9 7 K U7.^^1ijlHlS&a5 
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1 0 ?*^tg«S$ 

1 2 miaffls^m^ 

14 isd^szL-hjasas 

1 5 vkmm^mmati^ 

2 0 V-7.«i!g$iJ?Slgi5 
2 1 y-h«ig«UffligB 
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